


















































U-238 0.911 1.37 

U-233/234 0.816 1.41 

Th-230 0.799 

Ra-226 1.12 1.17 

Th-232 0.964 

Th-228 0.712 

Ra-228 1.42 1.48 

U-235/236 0.0636 0.0623 







U-238 0.911 1.37 

U-233/234 0.816 1.41 

Th-230 0.799 

Ra-226 1.12 

Th-232 0.964 

Th-228 0.712 3.35 

Ra-228 1.42 1.48 

U-235/236 0.0636 0.0623 8.17 
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Outdoor Worker 

0 utd o or Worker 

ndoor Worker 

ndoor Worker 

Composite 



Indoor Worker 

Composite 

Outdoor Worker 

creator 

creator 

creator 

creator 

creator 

creator 











utd oor Worker 

Outdoor Worker 

Outdoor Worker 

ndoor Worker 

ndoorWorker 

omposite 

2.58E-03 

5.62E-03 

2.99E-03 

2.26E-03 



n do or Worker 

utd oor Worker 2.58E-03 

creator 1.73E-03 

creator 1.85E-03 

creator 3.14E-04 

creator 

creator 4.49E-04 

creator 4.81E-04 



Th-232 0.92 1700 

Ra-228 0.949 517 

Ac-228 0.949 126000 

Th-228 0.936 12000 544 

Ra-224+0 0.949 771000 541* 
(inc. Pb-212, Bi-212, ll-208) 

U-238 1.03 2330 196 

Th-234 1.04 272000 196* 

Pa-234 1.04 71100 196* 

U-234 1.12 2100 179 

Th-230 1.04 1880 

Ra-226+0 0.962 2.48 
(inc. Pb-214, Bi-214) 

U-235+0 









Site's Current State 6.60E-03 199 pCi.g (max) 

Full Removal 1E-04 2.48 pCi/g 



Site's Current State 6.60E-03 199 pCi.g (max) 

Full Removal 1E-04 2.48 pCi/g 

10 em 2.05E-03 8.11 pCi/g 

20 em 8.41E-04 20.1 pCi/g 

30 em 3.55E-04 50.1 pCi/g 

40 em 1.74E-04 112 pCi/g 

50 em 8.88E-05 267 pCi/g 



· Site's Current State 6.60E-03 199 pCi.g (max) 

Full Removal 1E-04 2.48 pCi/g 

10 em 2.05E-03 8.11 pCi/ g 

20 em 8.41E-04 20.1 pCi/g 

30 em 3.55E-04 50.1 pCi/g 

40 em 1.74E-04 112 pCi/g 



Lead (inch) steel (inch) Concrete 

1/2 inch sheet Total depth of 

(2 sheets 4 inch shielding in 
1/8 inch sheet 

required with depths inches 

lead 

0 0 4 16 
0 1 3 12.5 
g ~ ~ ~ 

0 3 2 9.5 
g 4 ~ w 
0 5 1 6.5 
g e 4 +-
0 7 0 3.5 
1 5 0 2.625 
2 4 0 2.25 
3 2 0 1.375 
4 1 0 1 
a g g 0.625 



Full removal 1E-04 2.48 pCi/g 

16" con crete 16 

1/2" steel + 12" con crete 12.5 

1 1/2" steel + 8" con crete 9.5 

2 1/2" steel + 4" con crete 6.5 

3 1/2" steel 3.5 8.88E-05 185 pCi/g 

1/8" I e a d + 2 1/2" st e e I 2.625 

Y4" I e a d + 2" st e e I 2.25 

3/8" lead + 1" steel 1.375 

'Y2" I e ad + 1/2" st e e I 



































Based on 
Previous Data 

Must Decide: 
Scenario 

DCGL 
LBGR 
Alpha 
Beta 

a 

.--------------------1 I 
I I 

I 

+ Number of 
Samples 

Deciding on 
grid ding pattern 

Statistical Test if 
hard to decide 
clean or dirty 

Reject Fail to 
Reject 

I I 

Why not clean? 


















